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β 细胞 Min6 细胞的电生理的影响。 
目的  观察降脂药辛伐他汀对小鼠胰岛 β 细胞 Min6 细胞 ATP 敏感性钾通
道和 L 型钙通道电流的影响，为他汀类药物临床应用中对糖代谢的影响提供新
的实验室证据并更好地指导临床应用。 
方法  将 Min6 细胞分 0.05%二甲基亚砜（DMSO）组、正常对照组和低、
中、高浓度辛伐他汀药物组 5 组，在适当 10%胎牛血清高糖 DMEM 培养基中
分别加入 0.05% DMSO 和 0、2、5、10μmol/L 浓度的降脂药辛伐他汀培养 48
个小时。采用全细胞膜片钳技术记录细胞 ATP敏感性钾通道和 L型钙通道电流。 
结果  Min6 细胞正常细胞外液灌流时 ATP 敏感性钾通道最大电流密度为
92.81±4.10 pA/pF，二氮嗪干预后细胞峰电位电流密度明显升高至 250.75±20.86 
pA/pF（P<0.01），而格列本脲干预后细胞峰电位电流密度明显降至 31.07±1.82 
pA/pF（P<0.01）。当正常细胞外液中含有 16.7mmol/L 葡萄糖（高糖外液）时，
ATP 敏感性钾电流密度降至 51.48±7.40 pA/pF（P<0.01）。用含 2μmol/L、5μmol/L、
10μmol/L 浓度的辛伐他汀培养基培养 48 小时后细胞钾电流显著增加，分别为
117.94±3.67 pA/pF、153.91±12.38 pA/pF、307.01±6.40 pA/pF（均 P<0.01）。Min6
细胞高糖细胞外液灌流时 L 型钙通道最大电流密度为-21.03±0.55 pA/pF，硝苯
地平干预后细胞峰电位电流密度降至 1.08±0.36 pA/pF（P<0.01）。含低、中、
高 3 种浓度辛伐他汀培养基干预 48 小时后的电流密度分别降至-16.31±0.51 
pA/pF 、-10.75±0.71 pA/pF、-3.30±0.46 pA/pF（均 P<0.01）。  
















大作用，对 L-Ca 通道电流具有减小作用。辛伐他汀可能通过增大 KATP 通道电
流和减小 L-Ca 通道电流而对胰岛素的分泌产生影响，从而对糖代谢也产生影
响。 


















Statins can reduce serum cholesterol, stabilize atherosclerotic plaque, 
anti-inflammatory and antioxidation, ameliorating vascular endothelium and so on, 
they play an important role in clinical practice. However, more and more clinical 
evidences indicate that statins are able to increase the incidence of new-onset diabetes 
in recent years .And type 2 diabete is a risk equivalent condition for coronary and 
peripheral arterial diseases, these findings create a paradox as to statins’ representative 
of the strongest cardiovascular risk reduction tool. So statins increase the risk of 
new-onset diabetes and its possible mechanism has drawn extensive attention from 
medicine scholars. This study applied the whole-cell patch clamp technology to 
abserve the effect of simvastatin on electrophysiology of mouse pancreatic beta cell 
line Min6. 
Objective 
To observe the effect of lipid-lowering drug simvastatin on the current of 
ATP-sensitive potassium
  
Channels and L-type calcium Channels of mouse pancreatic 
beta cell Min6 cells. These studies can further provide new laboratory evidences of 
the effect on sugar metabolism of statins in the clinical applications and could provide 
better advices about it. 
Method 
Min6 cells were divided into 0.05% dimethyl sulfoxide (DMSO) group, normal 
control group and low-concentration, middle-concentration, high-concentration 
simvastatin treatment groups, which were cultured last for 48 hours with high 
concentration glucose DMEM containing 10% fetal bovine serum plus 0.05% 
dimethylsulfoxide,0, 2, 5 and 10 μmol/L simvastatin, respectively. Whole-cell patch 
clamp technology was used to record the current of ATP-sensitive potassium Channels 
and L-type calcium Channels of Min6 cells. 
Result 
The mean potassium current density of normal external solution perfusion group 
















solution， respectively， it increased to 250.75±20.86 pA/pF(P<0.01)and decreased to 
31.07±1.82 pA/pF(P<0.01)，respectively. When it contained 16.7mmol/L glucose in  
external solution， the mean potassium current density attenuated to 51.48±7.40 
pA/pF(P<0.01).Compared with normal control group，  2，  5 and 10 μmol/L 
simvastatin treatment markedly enhanced the current density of ATP-sensitive 
potassium
 
Channels ，  the mean amplitude reached to 117.94±3.67 pA/pF ，
153.91±12.38 pA/pF， 307.01±6.40 pA/pF(P<0.01)， respectively. As to L-type 
calcium Channels， the current density was -21.03±0.55 pA/pF and decreased to 
1.08±0.36 pA/pF(P<0.01) in  glucose external solution group and glibenclamide 
intervened group， respectively.Compared with the former， the current density of 2， 
5 and 10 μmol/L simvastatin drug treatment groups decreased to -16.31±0.51 pA/pF， 
-10.75±0.71 pA/pF， -3.30±0.46 pA/pF(P<0.01)， respectively. 
Conclusion 
Simvastatin probably inhibits insulin secretion and glycometabolism in mouse 
pancreatic beta cell line Min6 via enhances the current density of ATP-sensitive 
potassium
 
Channels and inhibits the current density of L-type calcium Channels. 
Keywords: Simvastatin; Pancreatic beta cells; ATP-sensitive potassium channel; 

















英文缩写及全称                                   中文名称 
TC(total cholesterol)                                总胆固醇 
LDL-C(Low Density Lipoprotein- cholesterol)       低密度脂蛋白胆固醇 
TG(triglyceride)                                    甘油三酯 
HDL-C(high density lipoprotein-cholesterol)         高密度脂蛋白胆固醇 
AS(atherosclerosis)                                动脉粥样硬化 
HMG-CoA(3-hydroxy-3-methyl glutaryl coenzyme A) 3-羟基-甲基戊二酰辅酶 A 
IDL(intermediate density lipoprotein)                 中间密度脂蛋白 
CRP(C-reactive protein)                            C 型反应性蛋白 
EOCs (endothelial outgrowth cells)                   晚期内皮祖细胞 
IL-8（interleukin-8）                              白细胞介素 8 
MCP-1(monocyte chemoattractant protein-1）        单核细胞趋化蛋白 1  
ICAM-1(intercellular adhesion molecule-1)            细胞间黏附分子 1 
VCAM-1(vascular cell adhesion molecule-1)          血管细胞黏附分子 1 
PKC(protein kinase C)                               蛋白激酶 C  
TNI（Troponin I）                                  肌钙蛋白 I 
PCI(percutaneous coronary intervetion)              经皮冠状动脉介入术 
CK-MB(creatinine kinase, MB isoenzyme)             肌氨酸酐致活酶 
KATP(ATP-sensitive K
+ 
Channel)                    ATP 敏感性钾通道 
L-Ca(L-type Ca
2+
 Channel)                          L 型钙通道电流 
Kir6.2(inward rectification potassium channel 6.2)     内向性整流钾通道 6.2 
Cav1.2(voltage-dependent calcium channel 1.2)       电压依赖性钙通道 1.2 
GLUT2(glucose transporter-2)                       葡萄糖转运体-2 
DMSO(dimethyl sulfoxide)                           二甲基亚砜 
FBS (fetal bovine serum)                              胎牛血清 
















TTX(Tetrodotoxin)                                   河豚毒素 
EGTA (Ethylene Glycol Tetraacetic Acid)        乙二醇双 α-氨基乙基醚四乙酸   
HEPES [4-(2-hydroxyethyl)-1-                  4-(2-羟乙基)-1-哌嗪乙磺酸 
piperazineethanesulfonicacid ] 
GSIS(Glucose-stimulated insulin secretion)           葡萄糖刺激的胰岛素分泌 
VDCC(Voltage-dependent calcium Channel)             电压依赖性钙通道 
OGTTs(Oral glucose tolerance tests)                  口服葡萄糖耐量试验 
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